to clinical decision making and may predict poor patient-physician interaction. The pres ence of unconscious race and social class bias and its association with clinical assess ments or decision making among medical students is unknown.
R ace and socioeconomic status are predictors of worse health outcomes in the United States. 1 Even among trauma pa tients, insurance status and race are in dependently associated with higher mor tality. [2] [3] [4] Although race-based disparities have been extensively documented, the underlying mechanisms that lead to these inequalities are still not fully un derstood, creating a barrier to the de sign of effective solutions.
Disparities may be related to where patients seek care, available re sources, and the types of training phy sicians receive. Unconscious or im plicit bias among physicians has For editorial comment see p 995.
Author Interview available at www.jama.com. group that is both unconscious and au tomatic. It is ubiquitous in society and informed by an individual's experi ences and perceptions of others. 6 Given the majority white population in the United States, an implicit preference for white persons among 68% of persons in a nonrandom US sample participat ing in an online study 7 is not surpris ing. Recent work has shown that implicit biases also exist among phy sicians 8 and are associated with per ceptions and beliefs about patients, 8 -9 patient-physician communication, 10 and possibly clinical decision making. 11 Taken together, these findings sug gest that the relationship between phy sician-level implicit bias and clinical treatment may be an important factor contributing to racial disparities in health care.
It is unknown whether medical stu dents hold similar implicit prefer ences and whether they are associated with their clinical assessments. It is also unclear when in the medical career im plicit bias might become related to de cision making and if medical educa tion and training mediate such an association. Further investigation of the association of implicit bias with clini cal interactions and the ways in which such biases may be generated or rein forced during medical education and training may enable the design of in terventions to address disparities in health care. Thus, the objectives of this study were to estimate the presence or absence of unconscious race and so cial class bias among first-year medi cal students and to investigate the as sociation of these biases with their clinical assessments.
METHODS
This was a cross-sectional study per formed on 2 cohorts of first-year medi cal students entering the Johns Hop kins School of Medicine, Baltimore, Maryland. The medical school's insti tutional review board (IRB) and dean's office approved the study. During medi cal school orientation, students were in vited to participate in a confidential, Web-based survey that remained on line for 48 hours beginning August 17, 2009 , for the class of 2013 and August 16, 2010, for the class of 2014. The sur vey was nonmandatory, and partici pants had to accept an IRB-approved consent. Participants were not in formed of the survey content before hand, and they were asked not to dis close its contents with their peers. Two days after the survey closed, students were presented with aggregate results during a health disparities interses sion and offered an optional debrief ing session with the study investiga tors. During the results presentation, students were asked if they knew the study's intent before or during the on line survey. The same procedure was repeated in the second year of the study with the class of 2014.
Investigators and school officials were blinded to participant identities be cause students created a confidential, acrostic study code based on personal information. Each survey included, in order of appearance: consent page; 8 clinical vignettes designed to assess clini cal assessments and decisions; the race Implicit Association Test (IAT) that as sesses unconscious preference for white persons vs black persons and a novel so cial class IAT that examines implicit pref erence for members of the upper class vs the lower class; direct questions re garding explicit race and social class pref erences; and student demographics, in cluding student sex, age group, and race/ ethnicity (self-classified as Asian/ Pacific Islander, African American [not of Hispanic origin], Hispanic, native American/Alaskan native, or white [not of Hispanic origin]). Participant race data were collected to control for an important factor that could affect re sults.
The IAT measures implicit attitudes toward different social categories and has been validated in numerous contexts. 12 Since its introduction in 1998, 18 this com puter-based reaction time test has be come a widely used measure of implicit preferences. 14 Implicit association tests assess unconscious attitudes by measur ing the ease with which an individual sorts concepts, assuming that associ ated concepts will be sorted more quickly than less associated concepts. Partici pants classify items by rapidly pressing 1 of 2 keys. When associated concepts share the same response key, perfor mance is faster, whereas when associ ated concepts have different response keys, performance is slower. The im plicit preference for 1 group over an other is derived from these reaction times across distinct blocks of trials. 18 The race IAT presents pictures of black or white people along with good (eg, pleasure, beautiful) and bad (eg, terrible, horrible) words; the ordering of the pairings be tween the race categories and the good or bad categories is randomized. The speed with which an individual pairs good and bad words with either race rep resents his or her unconscious prefer ences. In addition to the race IAT, a novel social class IAT (available at http://www .traumaoutcomesresearch.com) was constructed by combining approach or avoid with upper or lower class. Approach words included near, approach, closer, toward, and avoid words included escape, avoid, away, far.
Upper-class items included wealthy, well-to-do, privileged, educated and lower-class items were poor, hard-up, disadvantaged, uneducated. This social class IAT was targeted at measuring the differential association for approach and avoid words with upper-and lowerclass people and is similar to the rich and poor, good and bad IAT. 15 Ap proach and avoid words were chosen because they were successfully used in studies investigating implicit biases in the context of alcohol and substance abuse. 1617 Internal consistency of the so cial class IAT was checked by parti tioning the trials into 2 mutually ex clusive sets and determining split half correlations, which were similar or bet ter than (r= 0.82) other IATs in com mon use. 18 However, the social class IAT has not been fully validated. Students were administered existing measures of explicit bias for race that were also adapted for social class (eFigure, available at http://www.jama.com). 7 In addition to 10-point thermometer scales assessing the coldness or warmth of their feelings toward black and white individuals, students directly ex pressed their preferences on a 7-point relative preference scale for one race vs the other with the midpoint represent ing no preference. Explicit social class preferences were assessed using paral lel measures. 7 To assess the relationship between unconscious bias and clinical assess ments and decision making, study par ticipants were administered 8 clinical vignettes in 4 domains: pain assess ment, obtaining consent for a proce dure, patient reliability, and patient trust (eAppendix available at http: //www.jama.com). Students received 4 vignettes in which black or white pa tients were randomly alternated, with each student receiving 2 patients of each race. Similarly, 4 social class vignettes were randomly assigned, with 2 upperclass and 2 lower-class patients to each student. The race vignettes showed a picture of either a black or white pa tient, with a clinical scenario followed by a multiple-choice question. Photo graphs were balanced for age appear ance and attractiveness, had neutral ex pressions, and had been used as IAT stimuli in previous studies.
To compare social class status, 4 clinical vignettes incorporated infor mation on patient occupation, ran domly alternating between high-and low-socioeconomic class occupa tions, because patient vocation is com monly used as a proxy for social class in clinical medicine. Patient occupa tions were chosen using the Nam-Powers occupational prestige scale, which ranks occupations on a scale from 1 to 100. 19 Clinical scenarios were created by consensus of a panel comprising at tending physicians, nurses, surgical residents, first-year medical students, and senior undergraduate students and were pilot tested on 13 medical stu dent volunteers recruited from senior classes. The judgments had adequate variability without ceiling or floor ef fects.
To investigate the relationship be tween unconscious preferences and 944 JAMA, September 7, 2011-Voi 306, No. 9 clinical assessments, the association be tween IAT scores and responses on clinical vignettes was determined. The IAT D scores were used because they are standardized and control for the test taker's average response speed. 20 D scores calculate the difference in reac tion time between 2 critical blocks of the IAT and theoretically range from -2 to 2; however, most are less than 1 in absolute value. Scores between -0.15 and 0.15 are considered to represent no preference. Scores of 0.16 to 0.35 and 0.36 to 0.65 map to slight and moder ate preference, and values greater than 0.65 in absolute value are considered to be evidence for a strong prefer ence. 18 The IAT D scores also allow the creation of a 7-point relative prefer ence measure similar to the explicit preference scale of strong preference, moderate preference, and slight pref erence for either race, with no racial preference set in the middle. Correla tion between this 7-point relative pref erence measure and IAT D scores was excellent for both social class (r= 0.93, PC. 001) and race (r=0.97, PC.001). 21 The outcome of the pain assess ment vignettes was a continuous, 1 to 10 pain score. All other vignette re sponses were categorized into binary outcomes to isolate response choices that could affect patient care (eg, stu dent deciding the patient is lying about previous narcotic use). For patient trust, responses were grouped as "believes the patient or is neutral" vs "did not be lieve the patient." Informed consent re sponses were "appropriate" vs "inap propriate." Patient reliability responses were grouped as "reliable or neutral" vs "unreliable."
Correlation coefficients (r) were cal culated to determine the relationship between implicit and explicit biases in 2 ways. First, correlation between the 7 preference groups on the IAT with the same preference groups on explicit questions was assessed and Spearman rank-correlation coefficient was calcu lated, for both race and social class. Sec ond, a composite measure of explicit bias was created by merging together results from the thermometer scales for black and white individuals (or up per-and lower-social class) and the 7-point explicit scale. For the compos ite explicit measures, the differences in preference temperature between groups and the 7-point relative preference mea sures were each transformed into a scale with a range of -1 to 1 and averaged; the composite measure ranged from -1 (highest for black preference or for lower-class preference) to 1 (highest for white preference or for upper-class pref erence), with 0 signifying no prefer ence.
Bivariable analysis used 2-sided t tests for continuous variables and the χ 2 test for categorical variables to determine any unadjusted relationships of pa tient race or social class with vignette responses or with student factors. Mul tivariable regression was used to deter mine whether student IAT D scores or patient race (or social class) were as sociated with patient assessments on clinical vignettes, controlling for par ticipant age, race, class year, and sex.
T о examine whether IAT D scores had a differential association with student as sessments of black vs white (and up per-vs lower-class) patients, we re peated our multivariable analyses, stratifying by vignette patient race or class and tested for interactions between pa tient race (or class) and student IAT D scores in predicting responses to each vi gnette. Comparable analyses to deter mine the association of explicit race and social class preferences with differen tial responses to the clinical vignettes were also performed.
Sensitivity analyses were per formed, substituting IAT D scores with the 7 relative preference groups de rived from the IAT D score ranges de scribed above. Additionally, analyses were performed in which these prefer ence groups were further condensed into 3 categories: any preference to ward whites, no racial preferences, and any preference for blacks. Similar sen sitivity analyses using the social class IAT were performed. To address pos sible ambiguity, sensitivity analyses were performed in which in the social class patient consent vignette option с was recoded as inappropriate, and in the social class trust vignette option a was recoded as unbelievable, and option b scored as believable.
Power estimates were performed using calculation software R2. 22 Due to the large variation in values and likelihood of some shared variance, an estimate p 2 at the lower end of the range was used to calculate the required sample size (p 2 = 0.10). Using 6 variables in the model (it = 6), with power estimates ( 1-ß) at 0.80 and 0.95, standard significance (a = .05), and conservative p 2 (p 2 =0.08), the required sample size was calculated to be between 164 and 186 partici pants.
After completing the initial round of analyses, it was decided to repeat the multivariable regression models after stratifying by individual class years, sex, and student race. Given the smaller number of African American and His panic students, they were merged to gether as underrepresented minorities for this analysis.
Concordance or discordance be tween implicit and explicit prefer ences was also used to identify sub groups for further investigation. Participants were divided into 3 rela tive preference categories for implicit bias and 3 comparable categories for ex plicit bias (any white, none, or any black preference); those with any difference between explicit and implicit catego rization were considered discordant. The same was repeated for social class groups and analyses described above performed on these individual groups as well, including the tests for interac tion between vignette patient class (or race) and student IAT D scores. Fi nally, the group of students who re ported at least some explicit racial pref erences was identified, as were those with any social class preferences, and analyzed as specific subgroups as well.
All analyses were performed using STATA version II, 23 and a 2-sidedP < .05 was considered statistically significant.
RESULTS
Out of 241 entering medical students, 211 volunteered, yielding 202 com plete surveys. TABLE 1 presents stu dent demographics along with the mean IAT D scores with 95% confidence in tervals for both the race and social class IAT by demographic group.
Of the 202 students, 110 (54%, 95% Cl, 47%-61%) reported no explicit ra cial preference, whereas 78 (39%; 95% Cl, 31%-45%) explicitly preferred white people and 14 (7%, 95% Cl, 3%-10%) ex plicitly preferred black people. How ever, explicit race preferences were only weakly correlated with implicit prefer ences measured by the IAT (r=0.23, P=.03; FIGURE 1 ). Among the stu dents, race IAT responses were consis tent with no implicit preference in 34 (17%; 95% Cl, 12%-22%), a white pref erence in 140 (69%; 95% Cl, 61%-75%), and a black preference in 28 (14%, 95% Cl, 9%-19%). When IAT D scores were compared with the com posite measure of explicit bias, the cor relation coefficient was similar (r= 0.29, P=.03).
There was no significant correla tion between explicit and implicit pref erences according to socioeconomic class (r=0.09, P=.71; Figure 1 ). Of the participants, 75 (37%, 95% Cl, 30%-44%) reported no social class prefer ence, 103 (51%, 95% Cl, 43%-58%) an explicit upper-class preference, and 24 (12%, 95% Cl, 7%-16%) an explicit lower-class preference. However, social class IAT responses were consis tent with an implicit upper-class pref erence in 174 (86%, 95% Cl, 80%-90%), no preference in 22 (11%, 95% Cl, 6%-14%), and a lower-class pref erence in 6 (3%, 95% Cl, l%-6%). When IAT D scores were compared with the composite measure of ex plicit social class bias, the correlation coefficient was low (r=0.19; P=.62).
Across all vignettes, participant re sponses demonstrated the expected variance in answers. However, for al most all vignettes, participant re sponses were not associated with the race of the patient they were ran domly assigned (FIGURE 2). For ex ample, in assessing patient pain on a scale of 1 to 10, participant answers For implicit preferences, a 7-point relative preference measure derived from Implicit Association Test (IAT) D scores from 202 students was used, with no preference set in the center. Explicit preferences reflect partici pants' direct response to a similar 7-point relative preference scale.
ranged from 1 to 10, with a mean of 8.0 (95% Cl, 7.7-8.3) for clinical vi gnettes with a white patient and 8.2 (95% Cl, 7.9-8.3) for the same vi gnette with a black patient. In only 1 vignette (informed consent) was race associated with student responses. In multivariable regression analyses, pa tient race and student race IAT D were not significantly associated with pain ratings or other vignette responses af ter controlling for student race, age, sex, and graduation year (TABLE 2). In assessing patient pain, participant responses did not vary significantly ac cording to occupation of the patient to whom they were randomly assigned (FIGURE 3). For an occupation associ ated with the upper class, the mean pain score assessed was 8.5 (95% Cl, 8.2-8.7), whereas for an occupation asso ciated with the lower class, the mean was 8.8 (95% Cl, 8.5-9.1). Partici pants ranged in their responses to the informed consent, patient reliability, and patient trust vignettes, but there were no significant differences in re sponse according to patient occupa tion. These results persisted in multivariable analyses in which, after adjustment, neither patient occupa tion nor student social class IAT D scores were significantly associated with any differences in assessments ( Table 2 ). Although race and social class IAT responses consistent with implicit pref erence for whites and upper class oc cupation were prevalent among the first-year medical students, analysis stratified by patient race or class did not demonstrate any statistically signifi cant association between student IAT D scores and how students assessed pa tients for any of the vignettes (TABLE 3) . No interaction between IAT D scores and vignette patient race (or class) was found for any of the vignettes.
Figure 2. Responses to Clinical Vignettes by Patient Race
Multiple sensitivity analyses and stratified analyses were performed. All of the preceding analyses, including the tests for interaction, were repeated with IAT D scores categorized as the 7 rela tive preference categories and again with the 3 different preference catego ries (preference for whites, no prefer ence, preference for blacks; and pref erence for upper class, no preference, preference for lower class). However, no associations were noted between pa tient race or class status and vignette responses, and there were no interac tions between patient race or class sta tus and IAT scores (eTable 1, avail able at http://www.jama.com).
In analyses stratified by student race and sex, no differences in results were noted (eTable 2). Of the participants, 109 (54%) had a discordance between their explicit and implicit preferences as measured by the IAT, with a mean score on the race IAT of 0.29 (95% Cl, 0.20-0.36), which was not signifi cantly different from the mean of 0.38 (95% Cl, 0.30-0.46) for those who had concordant implicit and explicit pref erences (n = 93). Multivariable regres sion models in the subgroup of partici pants who had this discordance and the subgroup with concordant prefer ences showed no significant associa tions between patient race (or class), IAT D scores, and vignette-based clini- . For examples of interpretation, patient race being black was associated with a nonstatistically significant increase of 0.10 in the pain score, and a 1 -unit increase in race IAT D score was asso ciated with a nonstatistically significant decrease of 0.49 in the pain score. Patient occupation classified as lower class was associated with a nonstatistically significant increase of 0.34 in the pain score, and a 1 -unit increase in social class IAT D score was associated with a nonstatistically significant decrease of 0.04 in the pain score. The OR for obtaining inappropriate consent from a black patient vs a white patient was 0.28 (95% Cl, 0.07-1.07), and the OR for obtaining inappropriate consent per 1 -point change in the race IAT D score was 1.05 (95% Cl, 0.26-4.34). c The white race and upper-class status groups are the reference for their respective categories.°* The IAT D score ranges from -2 to 2. e The reference group is male. The reference group is white. 9P=.04. The model could not run because there were too few students with varying outcomes in subgroup. |P=.002. I Results for any group with fewer than 10 participants were withheld to protect student identities. к Age converted into ordinal groups of 21 or younger, 22 to 25, older than 25 years; The 21 -or-younger group was the reference group. Reference group=2013. .61 a Multivariable regression model were used to determine the association between Implicit Association Test (IAT) D scores and differences in medical students assessments, stratified by patient race or social class presented in the clinical vignettes. Covariates controlled for in the model include student race, age group, sex, and class year. Effect sizes are per 1 -unit increase in IAT D score. For example of interpretation, a 1 -unit increase in the race IAT D score was associated with a nonstatistically significant pain score decrease of 0.69 among white patients and 0.35 among black patients. Similarly a 1-unit increase in the class IAT D score was associated with a nonstatistically significant pain score increase of 0.11 among upper-class patients and a nonsignificant decrease of 0.16 among lower-class pa tients. kp values are from tests of significance of interaction between patient race or social class and student IAT D scores in predicting each outcome (covariates in multivariable models included patient race or class, student race, age, sex, and class year). c Vignette themes and outcomes: pain is the clinical assessment of pain (scale of 1-10); consent, appropriately or in appropriately obtaining informed consent; reliability, whether family or patient is deemed reliable or uncertain vs un reliable; trust, accuracy of patient history or symptoms is deemed believable or neutral vs unbelievable. cal assessments (eTable 3). In all of these subgroups, no interaction be tween IAT D scores and vignette pa tient race (or class) was found for any of the vignettes (eTables 2 and 3, avail able at http://www.jama.com). Mean social class IAT scores were also not significantly different between the 115 (57%) students with 948 JAMA, September 7, 2011-Voi 306, No. 9 discordant implicit and explicit social class preferences (IAT mean score, 0.58; 95% Cl, 0.49-0.66) and those who had concordant social prefer ences (mean IAT score, 0.68; 95% Cl, 0.61-0.75).
Multivariable regression models in the subgroup of partici pants with such discordance and the subgroup of participants with concor dance showed no significant associa tions. Given the degree of discordance between implicit and explicit prefer ences, exploratory analyses were performed restricted to only those participants who indicated they had at least some level of explicit bias. This was done for both race (n = 93) and social class (n = 125), and no significant associations were found (eTable 3).
Recoding responses to 2 of the social class vignettes did not result in any significant associations. The adjusted odds ratio (OR) per point change in the social class IAT score for the consent vignette with response с scored inappropriate was 0.90 (95% Cl, 0.34-2.35; eAppendix). The adjusted OR for the trust vignette with response a scored as unbeliev able and b scored as believable was 0.62 (95% Cl, 0.32-1.22).
There were no significant associa tions between explicit preferences and responses on the clinical vignettes on multivariable analysis. The regression coefficient for the composite explicit race preference measure and the pain scores was -0.12 (95% Cl, -1.24 to 1.00). For the associations of explicit race preferences with vignettes for race, the adjusted ORs per unit change in the composite explicit race measure were 0.21 for consent (95 CI%, 0.05-7.7), 0.62 for reliability (95% Cl, 0.31-1.15), and 0.62 for trust (95% Cl, 0.11-3.5). The regression coefficient for ex plicit social class preferences and the pain scores was -0.27 (95% Cl, -1.28 to 0.73). For the associations of ex plicit social class preferences with the other vignettes for occupation, the ad justed ORs per unit change in the so cial class explicit measure were 0.99 for consent (95% Cl, 0.21-4.6), 0.93 for re liability (95% Cl, 0.05-5.14), and 0.90 for trust (95% Cl, 0.15-5.32). Tests for interaction between the composite ex plicit preference measures and patient race were not statistically significant (P = .62 for pain, P = .55 for consent, P=.16 for reliability, and P = .86 for trust). Similarly, tests of interactions be tween explicit social class preferences and patient occupation were negative for each vignette (P=.69 for pain, P = .99 for consent, P = .41 for reliabil ity, and P = .61 for trust).
During feedback sessions in both years, more than 90% of participants in dicated that they did not know the in tent of this study before accessing its Web site. Approximately 40% to 50% realized that the study may relate to race when they completed the IAT or while answering the explicit questions.
COMMENT
This study found that the majority of first-year medical students at one in stitution exhibited IAT scores consis tent with implicit preferences toward white people and members of the up per class, as seen in 69% and 86% of participants, respectively. The im plicit biases suggested by the IAT were significantly different from the partici pants' stated preferences. Despite the prevalence of implicit biases among the students, these unconscious prefer ences were not associated with their clinical assessments as measured by 8 patient vignettes.
These findings among medical stu dents are in contrast to emerging but inconsistent evidence suggesting that implicit biases held by physicians may lead to differences in clinical treat ment. Green et al 11 used clinical vi gnettes and the race IAT to determine whether implicit bias was associated with clinical decision making in a sample of 287 resident physicians. Vi gnettes depicting either black or white patients with symptoms of an acute coronary syndrome were shown to resi dent physicians and their decision to provide thrombolysis treatment as sessed. Although physicians explicitly reported no bias, a higher IAT score was associated with a decreased likelihood of treating black patients with throm bolysis and an increased likelihood of treating white patients.
Another study by Sabin et al 8 also used the IAT and found that a sample of 95 pediatricians had scores consis tent with an implicit preference for adult European Americans relative to adult African Americans that was as sociated with perceived pediatric pa tient compliance. However, this study found a correlation between adult im plicit bias and differences in pediatric treatment in only 1 of 4 vignettebased clinical scenarios, treatment of urinary tract infections.
Unconscious biases are normal and rooted in stereotyping, a cognitive pro cess in which individuals use a social category to acquire, process, and re call information about people. 24 This processing pattern functions uncon sciously to help individuals organize complex information. The conscious reduction of automatic stereotyping requires considerable cognitive re sources, and under heavy cognitive load individuals rely more heavily on ste reotyping to process information. [25] [26] [27] [28] Fatigue and time pressure are cogni tive load factors that burden many phy sicians. 29 Even in situations eliciting au tomatic and highly trained responses (eg, physicians in trauma resuscita tions), implicit attitudes may affect judgments because these attitudes are thought to form the basis for percep tions about the patient or situation at hand. 80 Implicit race and social class biases held by physicians are increasingly rec ognized as potential factors contribut ing to disparities in health care. 811 Sev eral studies have found that physicians prescribe fewer analgesics for blacks and Hispanics in the emergency depart ment despite similar estimates of pain. 81-88 A study by Tamayo-Sarver et al 84 examined emergency department physicians' treatment of pain using clinical vignettes and found that so cially desirable information increased the prescribing rates by a small but sta tistically significant percentage. In our study, neither race nor social class pref erences had an association with medi cal student clinical assessments, sug gesting that physician-level implicit bias could be an important intervention point to reduce disparities.
Our study raises the question of why the decision-making processes of firstyear medical students do not correlate with their implicit biases in the same way that may occur among more ex perienced physicians. Younger stu dents may have been more exposed to educational curricula focused on cul tural competency, translating to im proved awareness and management of implicit bias. 85 Naive students who have not been exposed to the rigors of medi cal training might not be influenced by implicit preferences. It has been rec ommended that medical education curricula focus on integrating crosscultural education to reduce dispari ties 86 ; however, students have noted the existence of a "hidden curriculum" in which what is taught about bias in the classroom differs starkly from inhospital training experiences. 87 Our study should be interpreted in light of a number of limitations. Use of computerized clinical vignettes might not fully reflect the outcomes of an inperson patient-physician encounter, al though vignettes have been used in sev eral studies investigating the role of the physician in clinical decision mak ing. 11, 84 The absence of a correlation be tween either IAT scores or explicit pref erence measures and vignette-based clinical assessments in this study does not mean that there is an absence of un conscious bias in decision making.
The race IAT is well-established and has been used in a number of research studies, making it more likely that the race findings are robust. However, the social class IAT is novel; until this is further vali dated, the social class findings should be considered preliminary. Although the IAT design accounts for order effects by randomly pre senting categories and pairings, each student underwent each IAT a single time, so that ordering may have affected the accuracy of the indi vidual scores.
Some students may have known the study's intent, and the similar re sponse to black and white patients in the scenarios could reflect social desir ability. Many safeguards were intro duced in the study design to prevent this, including not informing students of the content of the study before hand, presenting the clinical vignettes before the IAT, and administering the study as the first clinically oriented test at medical school.
Because of the relatively small num ber of students available for stratified and subset analyses (such as those with explicit biases), a type II error in these groups cannot be ruled out; in addi tion, student social class could not be assessed. This study was performed at a single institution, and it is possible that the demographic composition of this medical school may have led to ag gregate responses not representative of all medical students. This study should be replicated at other institutions.
CONCLUSIONS
Much like the general population, a majority of medical students in this study exhibited findings consistent with an unconscious preference toward white people and upper social class. Implicit attitudes were not related to clinical assessments or deci sion making, in contrast to some other studies involving physicians. Further studies are needed to have a better understanding of whether implicit preferences are associated with clinical assessments and whether experiences during medical training influence social or racial bias in deci-950 JAMA, September 7, 2011-Voi 306, No. 9 sion making. If this occurs, medical training could be an effective inter vention point to decrease implicit bi ases and possibly mitigate physiciandriven health care disparities.
